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[57] - ABSTRACT

A compact single bin finisher adaptable to form collated
sets of copy sheets outputted from a copier/duplicator.
The finisher includes an output tray adapted to support
the collated sets 'and to support copy sheets during
accumulation of a set. A set accumulation module hav-
ing an accumulation platform is disposed in a plane
which is displaced both horizontally and vertically
from the output tray. A transport device carries sheets
Into the accumulation module. A predetermined num-
ber of sheets form a set which may be stapled and is
¢jected onto the output tray. -

9 Clailﬁs, 11 Dravkiﬁg Figures.
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FINISHER—EXIT POCKET MODULE FOR
| COPIER

BACKGROUND OF THE INVENTION

1. Field of the Invention
- The present invention relates to sheet handling de-
vices In general and particularly to copy finishers
adapted to forming collated sets of copy sheets, staplm g
the sets, and stacking the sets in an offset orlentatlon on
an-output tray. |

2. Prior Art

The use of finishers to form boek]ets or collated sets
of copy sheets is well known in the prior art. Such
finishers are usually coupled to a printer or copier/du-
plicator mechanism. As copy sheets are generated by
the duphicator mechanism, the sheets are assembled into
sets or booklets by the finisher. The sets are then stapled
and are accumulated on an:output tray. -~ *

U.S. Pat. No. 4,134,672 is an example of a prior art
finisher. The finisher consists of an intermediate tray
operable to accumulate-a set of sheets.’ Usually the set
contains a predetermmed number of sheets. A _]ogger
mechanism is coupled to the tray and forces the sheets
into edgewise alignment. A stapler is disposed relative
to the tray and, if selected, staples the sheets. A sheet
transport device transports each set of sheets to an out-
put table. The transport device is ‘controlled so'that
- complete stapled sets are staeked in an offset fashlon on

the output table. * | S

U.S. Pat. No. 3,709, 595 1S another example of prior
art finishers. The finisher includes a tray wherein sheets
to be stapled are accumulated in aligned sets. The sets
are stapled and ejected onto a separate output ‘tray.

Although the prior art finishers may have worked
satisfactorily for their intended purposes, certain draw-
backs are noted. These prior art finishers use separate
tables for forming sets and for stacking stapled sets. The
utilization of two separate tables tends to unduly: m-
crease the size and cost of the prlor art- f'lmc.hert;

SUMMARY OF THE INVENTION

It 1s therefore an object of the present invention. to
provide a more efficient finishing apparatus than has
heretofore been possible. - -

It is also another object of the present invention to
provide a miniaturized finishing apparatus. |

The finishing apparatus includes a frame having a
main body housing and a cover pivotally coupled to the
main body housing. A sheet support bin is disposed
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within the main body housing. The bin is arranged in a

general vertical ortentation and is fitted with a movable
bottom section and four side wall members. The side
wall members extend upwardly from the bottom sec-
tion. A sheet accumulation device is mounted to the
main body housing.- The accumulation device is later-
ally and vertically offset from the back wall of the sup-
port'bin. A stapling device is mounted to the’ accumula-
tion device. The stapling device is oriented’ so that_ the
opening in which sheets are accumulated for stapling is
in linear alignment with the: aceumulatlon cavity of the
accumulation device. This orientation ensures that a set
i accumulated simultaneously w1thm the etaplmg de-
vice and the accumulatmg device. - |

‘Sheets to be stapled’ are’‘conveyed by:a vacuum trans-
port mechanism which is mounted to the cover.“The
vacuum transport mechamam is angled relative to the
aeeumulatlen deivce. The vacuum transport mechanism
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2

is fitted with stripping fingers which strip the sheets

from the belt. The stripping action occurs after the

leading edge of the sheet is sécurely clamped within the
accumulation device. After a set of sheets is accumu-
lated, it is stapled and ejected onto the support bin.

-A sheet transport -aligning mechanism couples the
output copy sheet paper path-of the copier with the
vacuum transport mechanism. As sheets are outputted

from the copier, they are aligned and delivered to the

vacuum transport mechanism. |

In one feature of the invention, a deflector device is
disposed to deflect a sheet onto the vacuum transport
mechanism oOr into an exit tray. -

In another feature of the invention, a position adjust-
ment mechanism 1s’ coupled. to ‘the stack support bin.
The mechanism:steps the bin:so as to offset the stacks.

The foregoing and other objects, features and advan-
tages of the invention will be.apparerit from the follow-
ing more particular description of ‘a preferred embodi-
ment of the invention, as lllustrated In: the aeeompany-
ing.drawings.: - . e S e v |

BRIEF DESCRIPTION OF THE DRAWING

FIG. 1'is a front- sectional view of an electrophete-

‘graphic copier with- a f'mls.hmg dewce coupled to the
copier hciusmg R

FIG. 2 is a perspective view of the ﬁmshmg device
according to-the teaching of:the present.invention. The
cover section of the device is raised in spaced all gnment
with the main body of the device. |

FIG. 3 is a side sectional view of the device w1th the

‘cover section:in the downward position.

- FIG. 4 is an.illustration of ithe drive mechanism
which supplies the motive force for vVarious eompenents
of the finisher. - b o

"FIG. 5 15 a‘line. drawmg of the mechanism used to
reciprocate the set aecumulatmn tray so'as to offset the
stacks.” SR SR

- FIG. 6 is a motor and eamage assembly whleh ad-
justs the position’ of the accumulation module to com-

pensate for variable length sheets.

FIG. 7 15 a block diagram: ofian: eleetrzeal system for
controlling the-finishing device. - . = -

FIG. 8 is a flowchart which generates control 51gnals
for drwmg the finishing device. +* -

- FIG. 9 is a schematic of a circuit. for driving the
ejector solenoid and. the stapler solenoid. -

'FIG. 10 is:a schematic of an electrical circuit to con-
vert aw:teh seleetlon 'to miereprec,esqor utilization
form - v et | 5
FIG. 11152 perSpeetwe wew of the aeeumu]ator/ sta-
pling module. DA

DETAILED DESCRIPTION OF THE |
PREFERRED EMBODIMENT

In F IG 1, there is shown an electmphotostallc copler
10 and a finishing apparatus 12. The finishing apparatus
12:is coupled-to -the copier system. The illustration of
the finishing apparatus coupled to the copying system is
only exemplary:and:does not create a limitation on the
scope of the present invention. It is the intention of the

‘inventors that the finishing apparatus be -used in any

environment and with any device wherein it is required
to accumulaté sets’ of documents, staplmg them into

Ibooklets and forming collated sets.

"To this end, the: ﬁmshmg apparatus 12 includes a
frame member (not shown) upon whiéh the functional
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elements of the finishing apparatus are coupled. The
elements coact to perform the set accumulation func-
tion, the stapling function, and the offsetting function.
The finishing apparatus 12 includes a set accumulation
tray 14. The tray is disppsed in a generally vertical
orientation and includes a movable bottom section 16.
The movable bottom section moves in a generally verti-
cal plane in the direction 18, Similarly, the movable
bottom moves from its lower position indicated.by bro-
ken lines to its uppermost position indicated by solid
line. As such, as stacks of stapled sheets are built up on
the movable bottom 16, the bottom is adjusted to com-
pensate for the height of the stack. Likewise, the stacks
are offset by oscillating the set accumulation tray 14 in
the direction perpendicular to the plane of the paper.

A set accumulation device and a stapling mechanism
22 are disposed in an offset position relative to the out-

put tray 14. A vacuum transport device 21 is disposed at
- an angle relative to the set accumulation opening of the
stapler and the set accumulation device. An intermedi-
ate sheet paper path 24, interconnects paper path 26
~ with the finishing apparatus ‘12. The mtermedtate sheet
paper path 24 incorporates a sheet transport and alrgn-
ing mechanism. A sheet deflection mechanism 28 is
disposed to deflect sheets along an exit pocket path or
nonfinishing path 30 or along a finishing path 32, An
output tray 34 is disposed to accept:sheets emerging
from the nonfinishing path 30:. Sheets are transported
along the nonfinishing path 30 by a vacuum. trausport
means identified by numeral 36. . |

- In operation, as sheets emerge from copy sheet paper
path 26, the sheets are allgned in the alignment and
transport mechanism associated with intermediate sheet
paper path 24. If the deflection mechanjsm 28 is placed
in the down position indicated by broken lines in the
figure, the sheets traverse the nonfinishing paper path
30 and are ejected in- output tray 34. |

If the deflection gate 28 is in the up position, the sheet
traverses the finishing path 32. As the sheet traverses
finishing path 32, it is attached to the lower run of the
vacuum transport means:21. As the leading edge of the
sheet i1s securely clamped in the sheet accumulation
means, the sheet is stripped from the vacuum transport
means. When a predetermined number of sheets are
accumulated, the stapling mechanism drives a staple
through the stack and the stack is ejected from the
accumulation and stapling device onto the output tray.
The tray is utilized to support a completed stack and to
support a stack during formation. To compensate for
stack height, the movable bottom of the tray is adjusted,
and to offset the stack, the tray-is oscillated in a direc-
tion perpendicular to the page.

The electrophotographic copier s arranged as a self-
contained unit, having all of its processing stations lo-
cated in a unitary enclosure cabinet. The processing
stations include 38. The drum is mounted for rotation
within the frame of said copier. A photosensitive layer
1s mounted to the outside surface of drum 38. A charg-
ing corona identified by numeral 40 is disposed relative
to the photosensitive layer of said drum. An imaging
station 42 is dlsposed dowgstream from the charging
corona station in the dtreetlon of drum rotation. At
imaging station 42, a latent image of a document which
is transmitted along the light path 44 is formed on the

the drum is made visible by development station 41. At

the development station, microscopic toner is trans- .
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photosensitive layer of the drum. The latent image on

4

ported to the drum. The areas of the drum which main-
tain a charge, develop a latent image.

Disposed downstream from the deveIOpment statlon
41 in the direction of drum rotation, is the transfer co-
rona 46. The function of the transfer corona is to trans-
fer the developed image from the photosensitive surface
of the drum to a copy sheet selected from the duplex
paper tray 48 or the regular or alternate paper tray 50
and 52, respectwely The transfer image is fused at
fusing stauon 54. The fused copy sheet exits the copier
along paper path 26. |

After transfer, the photoconductor is preoleaned at
preclean-corona 53 and the residual toner is cleaned by
the magnetic brush cleanmg station 56. After cleaning,
the photoeonductor is ready for another cycle and the
process.is repeated. Original documents to be copred
are positioned on the document glass of the electropho-
tographle copier 10 by a recirculating automatic docu-
ment feed (RADF) 11. An illumination means 58 gener-
ates the light used to illuminate the document glass.
Rays emltted from the 111ummatlon means 58 are re-
flected from mirrors 60 and 62, respectively, onto the
document platen -and through lens assembly 64 from
which it. is focused and reflected: along mirrors 66 and
68, respectwely, onto the photoconductor drum.

F mlshmg Apparatus |

The ﬁnlshmg apparatus 12 includes a frame havmg a

“main.body housing section 63 and a cover section 69

(FIG. 2). For brevity of description, nonfunctional ele-
ments, such as covers, etc. are omitted from the draw-
ings and will not be discussed in the detailed descrip-
tion. These nonfunctional elements can be designed by
anyone having ordinary skill in the mechanical art, and
as such, ‘will not.be described in detail. The stapling -
apparatus shown in FIGS. 2 and 3 are usually fitted
with decorative covers. In FIGS. 2 and 3, the cover
section 69 is pivotally coupled to the main body housing
section 63 by a spring support rod 70. The cover section
69 can be extended into a pop-up configuration (partly
raised) or a fully raised position. In the fully raised
pOSltlon, an operator can enter the finisher to remove
jams. . In either the fully raised position or the pop-up
position, the cover section is supported by a support
spring rod 70. The cover section pivots about hinge
member 72 for the fully raised posrtlon or in the pop-up
position. -

In FIGS. 2 and 3, the cover section 69 mcludes a
cover support frarne 74. The function of the cover sup-
port frame 74 is to support the functional elements of
the finisher which are attached to the cover support
frame. The main functional element which is mounted
to the cover support frame 74 includes a main document
transport means 76. As is shown more clearly in FIG. 3, |
the main document transport means 76 is mounted to
the cover support frame 74 so that when the cover
section is in the closed posrtlon shown in FIG 3, the
bottom surface of the main document transport means is
disposed. at an angle to the accumulator platform 78.
Although a plurallty of document transport devices can |
be used to transport documents onto the accumulation
platform, in the preferred embodiment of this invention,
the. main document transport means 76 is a vacuum
transport belt device. The vacuum transport belt device

includes a pair of cylindrical rollers identified by nu-

merals 80 and 82 mounted to the frame. 74 One of the
rollers is driven by.a motor and pulley arrangement
while the other roller 1s utlllzed as. an idler roller A
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vacuum plenum 84 is disposed between the rollers.
Vacuum to the plenum is supplied via a blower assem-
bly 86. Details of the blower assembly 86 will be de-
scribed hereinafter..

A plurality of perforated endless belts 88 90, 92 and
94 are mounted 1n spaced relationship on the cylindrical

rollers. A plenum stripper shaft (not shown) is mounted:

to the cover support frame 74. The shaft is oriented so
that it runs parallel to cylindrical roller 80. A plurality
of stripper arms 100 are mounted to the stripper shaft.
The stripper arms are disposed in spaced relationship on
the stripper shaft and are positioned between the plural-
ity of endless belts. The bottom, surface of the stripper
arm recedes slightly above the lower surface of the
endless belt. As will be explained: subsequently, when-
ever a sheet (not shown) is tacked onto the upndersurface
or lower run of the belt and the leading edge of the
sheet is positioned within the accumulation module, a
solenoid mechanism, which is coupled to the stripper

shaft, is aetwated whereupon the arms move down-
wardly below the bottom surface, of the belt and strtp_

the sheet therefrom.

In order to assist the strlppmg of the sheet, a blower
box, 102 is mounted on the cover support frame. The
box also assists to attach a sheet. onto the.vacuum trans-
port belt. The box is fitted with two sets of holes 81 and
83 (FIG. 3). The holes in each set extend along the
longitudinal axis of the blower box. Air escaping past
the set of holes 83 blow upwardly in the direction

‘'shown by arrow 85. As a sheet is transported between.

the box and the undersurface of the. belt, air escaping
from the set of holes 83 forces the sheet against the belt.
As the trailing edge of the sheet passes the box, air
exiting from holes 81 blow-between.the back-side of the
sheet and the belt and, as.a result, aids in stripping the
sheet from the belt. More partlcularly, the stripper arms
100 initiate the first pee]mg of the sheet from the ple-
num. The air from holes 81 backfills the area swept out
by the sheet bemg strlpped Itis therefore obvious. that

10
~nonfinishing path 110 is defined by a pair of guide mem-
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the holes which blow air perpendicular.to the surface of 40

the belt assist in attaehmg the .paper against the belt.
The holes which blow air tangential to. the belt help to
strip the sheet from the belt so that the box performs
dual functions. The box i<; fitted with an input opening
104.

Alr is supphed Into the box. through opemng 104 The
tnput opening 104 coacts with an opening (not shown)
disposed in the intermediate paper path section 24 of the
fintsher. The opening (not shown) is.coupled to blower
assembly 86 via hose member 106. The arrows identify

the direction of airflow in the hoses. It should be noted

that when the cover section is. down in the operative

45

50

posntlon the opening 104 is in alignment with the open-

ing (not shown) disposed In the intermediate paper path
section 24. S -
A deflection means 108 1S mounted to the cover sup-
port frame 74. The function of the deflection assembly
108 is to divert a sheet outputted from the copier dupli-

cator mechanism 10 (FIG. 1) along a nonfinishing path

110 (FIG. 3) or along a finishing path where the sheet is
conveyed by the main transport belt into the accumula-
tor module. To this end, the deflection assembly 108
includes a deflection shaft 112 and. a wedge-shaped
deflection member 114 coupled to the shaft. A motion
mechanism (not shown) comprising of a solenoid- and
mechanical linkage, is coupled to theishaft. In opera-
tion, depending on the mode of operationselected by an
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operator, the shaft and- attached solenoid position the-

6
deflection member so that an operator can select either
the finishing mode wherein the member is positioned to

deflect a sheet onto the main transport belt or will de-

flect the sheet to traverse the nonfimshmg path 110
(FIG. 3). A transport mechanism 116 is disposed along
the nonfinishing path 110. In the preferred embodiment

‘of this invention, the transport mechanism is a transport

belt with back- -up rollers. Of course, other types of
transport mechanisms can be utilized without departing
from the spirit or scope of the present invention. The

bers 118 and 120. The guide members are disposed in
spaced relationship to define a channel or space therebe-
tween. A nonstapling exit pocket module 122 is dis-
posed at the exit of the nonstapling path 110. In opera-
tion, when an operator elects the nonstapling mode of
operation of the device, a sheet exiting from the co-
pler/duplleator is deflected along the nonstapling path
110 and is aocumulated mn the nonstapling exit pocket
module | |

Sheets which are to be delwered to the cover section

"f69 are tramported through intermediate section 24. The
“function of the intermediate section 24 is to accept a

‘sheet outputted from the copler/d*aphcator (FIG. 1),
225

align the sheet, and delwer it to the main document
transport means 76. To this end, the intermediate sec-

‘tion 24 includes an intermediate paper channel defined
by upper and’ lower channel members 126 and 128,
‘respectively. The intermediate paper channel is aligned
with the copy paper path 26 of the eoprer/duplleator

(FIG. 1). As such, as a copy sheet exits the copier mod-
ule, it enters the intermediate paper channel. In the

intermediate paper channel, the sheet is first aligned and

1 then transported lnto the main paper transport of the

finisher.

To this end, a SIde allgnmg member 132 1s mounted to
the intermediate section 24. A transport aligner 134 is

‘disposed relative to the side aligning member 132. In the

preferred eémbodiment of this invention, the aligner
transport 134 is of the prevrously described vacuum
transport type. This type of device has been previously
described and its detail will not be repeated here. The
transport includes vacuum belts which are skewed rela-
tive to the alignment edge so that sheets being trans-
ported on the belt are forced to contact the side aligning
member 132 where they are driven into edgewise align-

‘ment. A common AC drive motor 136 supplies the
- motive force through adequate mechameal coupling to

the skewed belt. ~ .

Oftentimes the copy sheets outputted from the co-
pier/duplicator contain an unusual amount of moisture.
This moisture tends to accumulate in"the intermediate
channel 130 and results in problems for the sheets trans-

-ported in said channel. ‘To alleviate this moisture prob-

lem, a dryer assembly 138 is fitted in the intermediate
section 24. The dryer assembly 138 includes a closed
box 140 which extends upwardly from the top surface

- of upper channel member. 126. Positive pressure is sup-

phed through hose 141 to the box: The positive pressure
dries the moisture from channel 130. As a sheet (not

shown) is transported on the vacuum transport belt, the

positive pressure Is above the sheet, thereby forcing the
sheet onto the belt. By utilizing positive and negative
pressure on opposite sides of a sheet, the sheet is tacked
more. securely to the transport belt 134. A handle mem-
ber 142 is fitted to upper channel member 126. The
function of the handle. member 142 is to enable the
lifting of the upper channel member. To clear a paper
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Jjam in the intermediate section, an operator utilizes the
‘handle for lifting the upper section of the channel,
thereby exposing the channel and its associated aligner
transport mechanism. Sheets which are Jammed are
then removed.

As shown in FIGS. 2, 3, and 11, the main body hous-
ing section 63 includes a stapler/accumulator ejection
module 144 and a stack output tray 146. The stack out-
put tray 146 i1s mounted to the frame of the main body
‘housing section 66 and is oriented in a general vertical
orientation. The stapler/accumulation ejection module
144 is oriénted in a general horizontal position and is
offset from side member 148 of the stack output tray
module 146. With this orientation, the stack output tray
146 serves two functions, viz.,

tion source for eo]lated sets and supports the formation
of a set.
- The stack output tray assembly 146 includes a box-
like structure having a bottom section 150 and a plural-
ity of side members 148, 152, 154, and 156 extendlng
upwardly therefrom. A movable platform 158 is dis-
posed within the stack output tray assernbly The mov-
able platform supports a stack comprising of a plurahty
of stapled sets and supports the sheets while a set is
‘being formed The platform is driven in a vertical path
by a motor assembly (not shown) The vertical path is
identified by a double-headed arrow 160. The platform
18 positioned at the top of the bin 158'. As stacks are
formed on the platform, it is lowered until it is posi-
tioned in the lowermost point ldentlﬁed by numeral 158.
In order to adjust the position of the mevable plat-
-_ form, a position sensing mechanism coacts with the
movable platform to adjust its position, In the preferred
embodiment of this invention, the position sensing de-
‘vice is of the reflective type sensor comprising of a light
emitting source 161 (FIG. 2) and a light receiving
source 162. The movable platform is controlled so that
it 1s positioned singly or with load so.that it is below the
level of the light beam emanating from the light emit-
ting source. In operation, the light is directed to the
" oppostte surface of the tray. When the movable plat-
- form is properly positioned, the beam fails upon the

it acts as the accumula-
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~ light receiving source or sensor. The output of the sen-

- .sor is at a constant level. However, when the beam is
broken due to the fact that either the movable platform
- 188 or the load on the platform is positioned above the
- permissible level in the tray, the beam is broken and a
control pulse 1s supplied from the sensing circuitry asso-
ciated with the sensor. This signal is utilized by the
controller to activate the elevation motor (not shown)
and the platform-is indexed to its permissible level.
Another function associated with the stack output
tray assembly 146 i1s to offset the:stacks as they are
ejected from the accumulation module. To this end, the
stack output tray assembly 146 i1s capable of moving in
the directtion shown by double-headed arrow 164. This
- motion also enables an operator to pull out the tray and
to remove the documents which are loaded on the plat-
form. To enable the offsetting function, the tray is
stepped a fixed amount. Stepping occurs as soon as a
stack of sheets is ejected onto the platform. This ensures
that contiguous sets of sheets are stacked at. offsetting
locations. The stepping of the tray for a predetermined
distance to provide the offsetting feature of the present
‘invention is done by a DC motor coupled through suit-
able mechanical linkage to the tray. A detailed descrip-
tion of this assembly will be given hereinafter.

45
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To effectuate the motion of the tray in the direction
shown by arrow 164, the tray is coupled by carriage
assemblies 168 and 170 to the support frame of the main
body housing section. Each carriage assembly includes
a track fixedly mounted to the frame and a ball bearing
carriage assembly fixedly mounted to the tray. The tray
and the attached ball bearing assembly slide along the
track which is mounted to the frame of the main body
housing section. With reference to FIG.3, the tray,
including the movable platform and ‘accumulated sets,
can be moved by an operator in and out of the page or
along the direction indicated by arrow 164 in the per-

spective view of FIG. 2. This enables an operator to

remove collated sets from the tray.

-As shown in FIGS. 2, 3 and 11, the stapler accumula-
tion ejection module 144 comprises an accumulation
module 172 and a stapling device 174. The stapling
device is fixedly coupled to the accumulation device
172. The accumulation device 172 comprises of an accu-
mulator platform 78. A back alignment member 176
extends upwardly from the accumulation platform 78.
The function of the back aligning member 176 is to align
copy sheets which are transported-by the main trans-
port. The madin transport is coupled to the cover section
of the finisher and 1s inclined relative to the opening of

‘the accumulation device 172 in which sheets are accu-

mulated. It should be noted at this time that the lateral

alignment for the sheet is done by the aligner transport

134 (FIG. 2) prior to sheet delivery into the accumula-
tion device. Once the sheet is laterally aligned, it is held

into alignment while it is transported by the vacuum

transport belt of the main transport 76 (FIG. 2). The
back aligning member 176 is fitted with a plurality of
holes 178, 180 and 182. A floating plate member 184

includes a flat elongated section and a plurality of pins
186 which- extend - upwardly above the flat elongated

section. As 1s seen in the figure, the pins are loosely
fitted in the openings 178, 180 and 182. As a result, the

floating plate 184 moves in a plane perpendicular to the

accumulation platform 78. As the number of sheets
increases on the accumulation platform, the floating
plate member moves upwardly and helps to form the
accumulation opening in which sets-are accumulated.
As stated previously, as sets are accumulated, the set
is supported by the movable platform of the output tray
assembly. In order to secure the sheets on the platform
from premature ejection from the accumulation open-
ing, a' vacuum platen (not shown) i1s deposited on the
underside of the accumulation platform. Negative pres-
sure or vacuum is supplied through openings 188 (FIG.
2) to the surface of the platform. Therefore as the first
sheet enters into the platform, it is held firmly on the
platform by the vacuum exiting through opening 188.
The stapler device 174 can be any conventional sta-
pler utilizing cut, preformed staples or using staples
from a wire roll and preforming the staple to fit a partic-
ular thickness of paper within the staple housing. If the
stapler utilizes wire, a wire support roil (not shown) 1s
mounted to the accumulation' module. Since stapling
mechanisms for stapling sheets are well known in the
prior art, a detailed description of the stapler 174 will

‘not be given here. The stapler has a head section whose

top surface is substantially on the same level or plane,
1.€., 18 coplanar with the top surface of accumulation
platform 78 and an anvil portion which 1s displaced
from the. head section. The anvil section and the head
section are disposed to form an opening in which sheets
are accumulated. The staplér 'is mounted so that the
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accumulation opening is In linear alignment with the
stack of sheets which is accumulated in the accumula-
tion opening formed by accumulation platform 78 and
the floating plate member 184. With this arrangement,
as soon as a stack is formed within the stack accumula-
tion opening and if the stapling mode of operation is

selected, the stapler, 1.e., will staple fasten the stack of

sheets and the stack will be ejected from the accumula-
tion module by a plurality of ejectors 192. |

The ejected set falls on the movable platforttt and i

the set exceeds the predetermined height, the movable
platform is lowered. Likewise, as sets are ejected onto
the movable platform, the tray assembly is stepped in a
lateral direction so that the newly ejected set is offset
from the previous set. As is shown more clearly in
FIGS. 3 and 11, the ejecting mechanism 192 includes an
ejection shaft 194. The shaft is mounted to the accumus-
lation module of the finisher and is dlsposed below the
accumulation platf‘orm The shaft runs in the direction
parallel to the direction of the accumulation platform.
The ejectors 192 are fixedly coupled to the shaft. The
gjectors are drsposed so that they extend upwardly
through openings in the accumulator platform 172. A
solenoid mechanism is coupled to shaft 194, Followmg
‘the completion and staplmg of the set, the solenoid 195
is activated and the ejectors move forward in the direc-
tion shown by arrow 196 to EJECt a set from the accumu-
lation module. The ejector position, shown in solid lines
in FIG. 3, shows the ejector after it e_]ecta a sheet from
the aecumulatlon module. Likewise, in the brokén-line
position, it is at the home position, walting for a set to be
accumulated prior to ejection. | :

~ As was stated previously; when the finisher is in‘its
operating condition, the cover section is‘in the closed
configuration wherein the vacuum belts of the main
transport 76 (FIGS. 2 and 3): are disposed at an angle
relative to the accumulation platform. As a result, as
sheets traverse the lower run of the vacuum belts, the
leading edge is forced onto the accumulation- platform
and alignment 1n the direction of sheet motion is pro-
vided by back aligning member 176. Lateral alignment
1s achieved prior to the delivery of a sheet to.the main
transport. The floating plate:member 184 supplies a
downward force on the sheet. The stripping of the sheet
from the vaccum- belts of the main transport is delayed
until the leading edge of the sheet is securely clamped
within the accumulation module. This type of operation
ensures a smooth and orderly transfer of the sheet from
the main transport belt. It also ensures that the lateral

alignment which was done on each sheet by the aligner

transport 134 is maintained. . |

- As was stated prevtously, the funr.t1onal componenta
- of the finishing apparatus utilize both negative pressure
(vacuum) and positive pressure to attach the sheets onto
the transport belt of the system. In FIGS. 2, 3 and 4, the
pneumatic system, which generates both negative and
~ positive pressure for the system, is shown. The pneu-
' matic system includes a blower aseembly 86. The
- blower assembly is driven by the AC motor 136. The

- motor is coupled to the blower via pulleys 133, 135 and

drive belt 137. One side of the blower assembly gener-
ates negative pressure (vacuum) while the other side
generates positive pressure. A hole is positioned on the
side of the blower which generates negative pressure.
The hole coacts with another hole (not shown) which is
positioned on the vacuum plenum of the main transport.
When the cover section of the finisher is in the down
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With motor 136 running, air is pulled from the plenum
through hole 139. As a result, vacuum is supplied to the
main transport. As was stated previously, the aligner

‘transport 134 is of the vacuum belt transport type. Vac-

uum to the plenum (not ahown) of said transport is
supplied by hose 143. Hose 143 is coupled to the nega-
tive pre%ure side of* the blower. Similarly, positive
pressure is applied through hoses 141 and 106. The
hoses are coupled to the positive pressure side of the
blower. Thus, a single motor/blower assembly is uti-

lized: to generate both negatwe and posuwe pressure

source.

- FIG. 618 a back view of the- ﬁmshmg mechamsm The
view shows the mechanism which moves the accumula-
tion module 172 and the stapler dévice 174. This enables
the finisher to accumulate and to staple sheets having
variable lengths. The stapler 174 and the accumulation
module 172 are coupled to frame 63 An elongated shaft

173'is mounted t6 frame 63. A plurality of sliding de-

vices, 175, ‘couple the accumulation module and sta-
pling device to 'the elongated shaft. A’ stepper motor
assembly comprising of a stepper motor 177, a tooth
drive belt 179 and an idler pulley 183 are mounted to the

frame. A -coupling meohamsm 181 couples the toothed

belt to drive the accumulation module/stapler device
into position. When the stepper motor is energized, the
accumulation ‘'module and ‘attached stapler moves a
predetermined dtstanee to: accommodate paper havmg a
different length R :
'FIG. 4 is an tllustratton of the drive meehantsm
which generates the moving force for driving the vari-
ous components of the finisher, and as such, transports

the sheets therethrough. The motive force element is
‘the motor 136. In the preferred embodtment of this

mventlon, the motor-is an AC motor. The motor is

coupled through couplingssuch as gears, pulleys, belts,

etc. to’drive the blower assembly, the main transport 76

(FIG. 2), the aligner transport 134 (FIG. 3), and the

nonfinishing exit tranSport 36(FIG. 1). To this end, a

double pulley 185'is coupled’to the motor shaft 187. A

pulley belt 189 iinterconnects pulley 185 to another
double pulley '191. Double pulley 191 -is coupled
through pulley belt-193'to ‘the ‘main’transport assembly
76. Tension:in belt 193 is qupphed by tensioning means
197. The tensioning means ensuies'that adequate tension
is maintained in the pulley belt. The cover section piv-
ots about pulley 191, therefore, the center-to-center

distance on belt 193 does not expenence any variation.

The idler is for adjustment needed in initial setup and
adjustment needed due tobelt stretch, similar to tension
adjustment pulley 205" A gearing assembly 201 couples
the main transport to thé nonﬁmshmg exit transport 36.
Pulley belt 199 and’ gearing assembly 303 couple the

‘motor to the aligner transport 134. Tensioning arm 205

maintains tension in the belt'199. With the above config-
uration, when the motor is energized, the paper trans-
port and blower asqembly are plaeed mto an operatwe
mode. ¢ R |

FIG. 5 shows the meehamsm usecl to rec:1procate the
drawer so as to offset the stacks. - '-

In FI1G.'5, there is shown'dn apparatus for adjustmg

~ the tray assembly 154 $o that the séts are displaced, i.e.,

~offset, relative to edch’other. A mounting bracket 223 s

~connected to ‘the bottom ‘section 146 of tray assembly

65

146. A pin 2235 extends outwardly from the surface of

mounting bracket 223. As will be: explained subse-

) quently, the pin coacts with a mechamcal arm to move
position, the holes are in pneumatic communication. -

the‘tray from its normal position 227 to its offset posi-
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tion 229. A mounting bracket 231 is firmly mounted to
the frame of the finisher. The mounting bracket sup-
ports a drive motor (not shown). A positioning plate
233 1s firmly coupled to the shaft (not shown) of the
motor. Two slots 238 and 237 are fabricated on the
periphery of the plate. A sensing means 239 is posi-
tioned relative to the positioning plate. A mechanical
~arm 241 is coupled by a pin to the plate. The other end

of the arm is fitted with a slot ang the pin 225 which
extends outward from mounting bracket 223 rides in the
slot. In operation, when the motor (not shown) is ener-
gized, the positioning plate 233 rotates on the motor
shaft. Simultaneously with the plate rotating on the
motor shaft, the mechanical arm 241 pulls the tray as-
sembly 134 along a linear path. When one of the slots on
the positioning plate is positioned relative to sensor
means 239, a signal is generated to deactivate the drive
motor. As a second set of sheets is deposited on the
movable platform, the motor is again energized and the
plate rotates. As soon as the other slot is positioned
relative to the sensor means 239, another signal is gener-
ated which stops the motor and indicates the second
offset position. It can be seen that the two slots on the
periphery of the positioning plate indicate the relative
offset position for the tray and the stapled sets which
are deposited thereon.

In order to achieve a reliable operatmn qf the above-
described finishing apparatus, a controller and control
logic circuit generate electrical pulses which energize
the various electrical elements or apparatus. FIG. 7is a
block diagram of the finisher and associated control-
ler/logic circuits. The finisher devige and sensors AssO-
ciated therewith are identified by numeral 198. Electri-
cal signals supplied from the sensors are transmifted
over conductor 200 to controller 202, Although combi-
natorial logic can be designed to form controller 202, in
the preferred embodiment of the present invention,
controller 202 is a microcomputer preferably the 6502
Microcomputer, manufactured by Motorpla Corpora-
tion Inc. Of course, any other type of conventional
microprocessors can be used to drive the finishing de-
vice to perform the necessary function. The control
signals outputted from controller 202 are fed over con-
ductors 204 into control logic driver circuit means 206.
Signals from the control logic and driver circuit means
206 are fed over conductor 208 into controller 202. The
output signals from control Jogic and driver circuit
means 206 are fed over conductor 210 into the finishing
-device and sensors identified by numeral 198. ikewise,
signals from the sensors associated with the finishing
device are provided over conductor 212 into the con-
trol logic and driver circuit means 206. |

Before describing the various electrical circuits: and
sensors utilized to control the finishing device, it is
worthwhile noting the function which the device must
perform.

- The first function i1s primarily a ceuntmg functlon
The apparatus must be able to count the sheets as they
are outputted from the paper path of the copier to gen-
erate a set of sheets having a predetermined count or
number. Usually, the number of sheets in a set is sensed
by the RADF. Alternatively the accumulator may uti-
lize a sensing dewce which generates a signal when the
number of sheets in the accumulator reaches a maxi-
mum. -

As was stated prevlously, sets are accumulated by
stacking sheets which are transported ad seriatim on the
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sheet is clenched within the accumulation means com-
prising. the accumulation platform 78 (FIG. 11) and
floating plate 184, each sheet must be strlpped from the

belt by stripper arms 100 (FIG. 2).

Once a set havmg a predetermined number of sheets
is . accumulated in the accumulation means, the set is
stapled by stapler 174 (FIG. 2).

The stapled sets are next ejected by ejectors 192 onto
movable platform 158. Once a set is ejected on the plat-
form, the platform is stepped downwardly a predeter-
mined distance. The tray is then stepped laterally a

‘predetermined amount to offset the adjomlng set to

form alternate collated sets.

In order to effectuate the above process steps, a plu-
rality of sensors (not shown) are dlsposed along the
intermediate section or sheet entry station 24 of the
finisher. In the preferred embodiment of this invention,
the sensors are microswitches. These sensors are uti-
_l:zed for counting sheets as they are outputted from the
copier copy sheet paper path and are utilized in per-

- forming other functions such as jam detection, etc.
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transport belts 88-94 (FIG. 2). As the leading edge of __a”

Another set of sensors is disposed on the main trans-

'port mechanism 76. The sngnals from these sensors are

utilized to. generate the. timing signal which actuates the
solenoid which moves the stripper arms 100 to strip a
sheet from the main transport. In the preferred embodi-
ment of this invention, the sensor is of the reflective

type.. Another set of sensors 162 (FI1G. 3) are disposed
on the sides. of the output tray. As stated previously,
_these sensors are utilized to adjust the position of plat-

form 158. A plurality of electromechantcal devices,

-such as-motors,-solenoids and mechanical couplers, are
-utilized to drive the various mechanical components of

the finishing device. An AC motor 136 drives the trans-

.port aligner 134, the main transport 76, and blower 86.
Motor 177 1s utilized to drive the stapling module so
that it can adjust to accommodate sheets having vari-
‘ablé:length. The stapling device is energized by a sepa-
rate motor 217 (FIG. 6). The stapler clincher is ener-

gized by a solenoid (not shown). A solenoid (not

‘'shown) is coupled to the deflection assembly 108. When

the solenoid-is activated or energized, sheets will accu-

45 ‘mulate in exit pocket 122 (FIG. 3). In its nonenergized

state, it is springloaded so that sheets will traverse the
stapling collate path. The ejector which ejects sets from

‘thé accumulation means is activated by a solenoid. Fi-

nally, separate DC motors are utilized for di‘iving the
tray assembly to offset stacks and for drwmg, 1e., ele-
vating or lowering, output tray 146. | -

In order to perform the sheet counting, stap]mg,

stripping, EJECtIOIl, downward indexing and offsetting
functions, the mlcroprocessor is programmed utilizing

the fol]ewmg macro steps:

~STEP 1

Count the sheets as they exit smgly from the copler
As a sheet is sensed, the count is compared to the
total number of sheets which are needed to compile

- a set. The number of sheets for a set is automati-
: “cally sensed by the RADF.

STEP2 _
A delay module i is then mt;roduced in the program

STEP 3

| r'The stapllng functlon s the performed
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'STEP4
A delay -module- is introduced intothe plrogram.
' STEP 5

The set is ejected from the accumulation means onto
the tray. The tray is indexed downwardly. This
completes the process. steps performed by the mi-
croprocessor - ,

In FIG. 8, a flowchart shows a more detailed series of
process steps: The flowchart includes a plurality of
subroutines which are executed to drive the micro-

processor that control signals are generated to perform

the necessary functions for controlling the finisher. Of
course, there are other state-of-the-art approaches for
programming the microprocessor without departing
from the scope of the present invention. The first mod-
ule 209 is the initialization module. The function of this
module 1s to set up the internal registers of:the micro-
processor, Some of these registers are 1dent1ﬁed as a
single shot register, etc. e |

The next module 211 is a set-up module In thlS mod-
ule, 1/0 registers. associated with the microprocessor
that are utilized by external-devices are initialized, i.e.,
cleared. The movabie platform is positioned so:that it is
in its uppermost position. As was stated before, the
positioning of .the platform is controiled by :the tray
sensors associated therewith. This module is also senses
the: switches which inform the mlcmprocessor of the
number of sheets or pages per set. IR RTEL

The next module 213 is the count module The func-
tion of this . module is to count the sheets as.they are
outputted from the copier/duplicator‘into the. finishing
device. The module 1s. also used to disp]ay a message
that the finisher is ready.

The next module 214 is the stap]e module The func-
tion of this module is to activate the stapler for stapling
a set of sheets. To this end, the module generates the
staple timing and turns on the stapler motor. The next
module 216 is the eject module. In this module, a delay
(DLY) 1s initiated between the stapling function and the
time when the set is ejected. The delay is such that it
gives ample time for the stapler drmng head to clear
the set. | 3 : - | |
In the next module 218 tlmmg 18 generdted to move
the tray downward. | - :

Module 220 is the time-out module Thls module
generates the time-out function and at the end of this
time-out period, if no sheet is sensed: along the paper
path, the microprocessor turns off the finishing device.
The use of microcomputers for driving mechanical

devices is well known in the art. Therefore, it is submit-

ted that given the above-described flowchart and the
function which is desired to be performed, anyone hav-
ing ordmdry skill in the art of programming can gener-
ate a general program ‘which will drive a conventional
microprocessor’ to perform ‘the above function. It
should also'be noted that other series of process steps
can be utilized by those having ordinary skill in the art
for driving the microprocessor without diverting from
the scope of the present invention.

Sometimes the signals which are outputted from the
microprocessors must be converted before they can be
used for driving an electromechanical device. Likewise,
signals which are generated by outside electromechani-
cal devices, such as switches, sensors, etc., have to be
converted before they can be utilized by the micro-
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processor To this end, the control logic and driver
circuit block shown in FIG. 7 is utilized to convert the
various signals. Electrical circuits for driving electro-

“mechanical components; ‘such as motors,-solenoids, etc.

are well known in the prior art so details of these driv-
ing circuits will not be given here. By way of example,
FIG. 9 shows a combinational circuitry which is uti-
lized to drive the stapler solenoid and: the ejector sole-
noid; it is within the skill of the,art to generate other
circuits w:thout departing from the scope and spirit of
the present invention. To enable the stapling function,
the stapler is driven by.a. solenoid. Of course, other
types of devices, _such as motors, etc., can be used to
drive the stap]er To activate the so]enold one end of
the stapler coil 219 1S coupled over conductor 215 into
one terminal of a solid state. relay 222. In order to ener-
gize the solenoid, an AC voltage in the range of 120
volts is generated across, thie coil. To this end, the other
end of the coil is coupled to a 120 volt AC source. This

120 volt AC p0wer 1S supplted OVET conductors 224 and
226. It should be noted thit the solid-state relay devrce

is a commercially available'déevice which accepts a DC
activating 51gnal and drives an-AC load. Such devices
are well known in-the prior art and therefore will not be
described. The negative: mput of device 222 is grounded
while the positive input is coupled to the output of a
negative - AND-INVERT (-Al) circuit means. The
input to the negative AND-INVERT circuit means is a
single short output signal on conductor:228 and a con-
trolled enabling:signal on conductor 230. It should be
noted: that: the: single shot contrel signal on conductor
228 is generated .from the microprocessor... |
- In operation; the negative:enabling:signal is on con-
ductor 230 simultaneously: with the negative single shot
output signal on conductor 228. Both signals are utilized
by the negative AND-INVERT block-and a positive
signal is outputted on conductor: 232.. This signal ener-
gizes the solid state relay 222 which generates the ap-
propriate voltage across the coil of the stapler and, as a
result, a stack of accumulated sheets 1s.stapled.
Similary, one termmal of the ejector solenoid is cou-

pled to a positive supply source A diode 221 is con-

nected across the. solenold The other termlnal of the
solenoid is coupled over conductor 234 to a transistor
driver 236. The emitter of. the transistor coupled to
ground and the base of the trans:stor 18 coupled to a
positive supply voltage through a.1K-ohm resistor. A
buffer drive circuit 238 touples thé base of the power
transistor to a two-way AND- INVERT circuit means
240. One input to the circiit means. 240 is from the
single shot module generated from the microprocessor.
The other enabltng signal is a control signal on terminal
242. Withboth conductors 228 and 242 active, the con-
trol signal 1s outputted on conductor 244. The signal is
buffered and then turns on the power transistor which
in turn forces current to flow unilaterally in the ejector
solenoid; and ‘consequently a stapled set is ejected from
the accumulation means. As stated before; it should be
noted that circuits in FIG.-9 are exemplary and it is

- within the skill‘of the art to generate othér conventional

circuits for driving the stapler and:the ejector solenoid
without departing from the scope of the present inven-
tion. A similar circuit can be used to energlze the ejec-
tor associated with the main transport.

In FIG. 10, a set of combinatorial logic 1s shown
which converts the number of sheets per set selected by
an operator into a form which can be utilized by the
microprocessor. The-circuits 246 and 248 are integrated
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circuit packages. Essentially, the input from the
switches are coupled to these integrated which change
the analog character of the switches intp a digital form.
By way of example, the signals which are inputted into
Integrated circuit package 246 identify units, while
those inputted into 248 identify tens. Each of the cir-
cuits is fitted with a common terminal identified by C
which is grounded. The output from each terminal is
coupled to a positive supply voltage through a plurality
of 1K-ohm resistors. The outputs are then fed into in-
verter circutt means 250 and 252. The output from these
inverter circuit blocks are then digital bits which can be
utilized by the microprocessor in setting up the number
of copies which are needed for a set. Communication
between the mlcroprocessor and the electromechanlcal
devices is achieved via I/0 registers.
While the invention has been particularly shown and
described with reference to a preferred embodiment
thereof, it will be understood by those skilled in the art
that various changes in form and details may be made
therein without departing from the spirit and scope of
the invention.
What is claimed is: |
1. In an apparatus for recgiving, finishing, and stack-
ing document sheets in finished sets the combmatlon
comprising: o - -
accumulator . means fpr accumulatmg sticcessively
- recetved sheets into sets for finishing;

transport belts having negative pressure supplled
thereto to hold said sheets on the belt for receiving
individual sheets in succession and for inserting

from a given direction said mdiwdual sheets into

said accumulator means; |
push-down arms pivotally mounted at one end and
disposed adjacent and parallel to said transport
belts for disengaging said sheets from said transport
belts onto said accumuylator means when actuated:
stacker means disposed adjacent said accumulator
means for supporting accumula,ted sheets and- for
stacking finished sheets, and
ejector means for moving finished sets from said ac-
cumulator means onto said stacker means in a di-
rection opposite from said given direction.
2. The invention claimed in claim 1 wherein: |
said accumulator means includes clamp means for
holding inserted sheets in place until maved by said
ejector means. | | |
3. The invention claimed in claim 2 wherein said
clamp means comprises a weighted member movably
mounted in a vertical direction for supplying vertical
pressure along a portion of the leading edge of said
inserted sheets; and -
~ a fixed member fixedly mountﬂd for supportmg sald
inserted sheets under said leading edge portion.
4. The invention claimed in claim 1 wherein:
said accumulator means includes means for fastenmg
together the sheets comprising a set.
5. The invention claimed in claim 4 wherein said
fastening means comprises a stapler.
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6. The invention claimed in claim 1 wherein said
stacker means comprises platform means for supporting
finished sets, and means for controlling the height of
said platform to keep the uppermost surface of the top
finished set, or the platform, in the case of no finished
sets, positioned substantially at the level of said accumu-
lator whereby said uppermost surface supports the
weight of 'sheets in said-accumulator.

7. The invention claimed in claim 1 wherein said
ejector means comprises pusher means disposed, when
inactivated, adjacent the leading edge of sheets received
in said accumulator means for moving, when activated,
finished sets from said accurnulator means onto the
stacker means. . R : -

8. An apparatus for receiving, ﬁmshmg, and stacklng
document sheets in finished sets COH]pI‘lSlIlg, in combi-
nation: . |
accumulator means for accumulating successwely
- received sheets into sets for finishing, said accumu-

- lator’ ‘means :including clamp means for holding

- inserted 'sheets in place until moved comprising an

elongated weighted member slidably mounted in a
~vertical direction for. applying vertical pressure

- gravitationally.along a leading edge of said inserted
~ sheets and a fixed member fixedly mounted for
~ supporting said- inserted sheets under said leadmg

edge; 3 R R
stacker means dlsposed adjacent sald accumulator
means for supporting accumulated sheets and for
stacking finished sets, said stacker including plat-
form means for supporting finished sets and means

-+ for controlling the height of said platform to keep

a support surface positioned at approximately the
level of -said accumulator means’ fixed member
‘whereby said surface: supports the weight of the
sheets stacked in said accumulator; -
transport: means for receiving 1nd1v1dual sheets in

. ..-succession-and for inserting said individual sheets
~1in said accumulator means, said transport means

‘including vacuum belt means having negative pres-

sure supplied thereto to hold the sheets on the belt

- for transporting said sheets and push-down arm

pivotally. mounted adjacent said vacuum belt
means for disengaging away said sheets from said
vacuum belt means toward said stacker means

- when the leading:edge of a transported sheet has

been inserted into the clamp means of said accumu-.
lator means; and |

ejector means for moving finished sets from said ac-

cumulator means onto said stacker means in a di-

~ rection opposite from that in which said sheets

... were Inserted into the said accumulator means, said

ejector means including pusher means disposed,

- when inactivated, adjacent the leading edge of

sheets received in said accumulator means, for
-moving, when activated, finished sets from said
accumulator means onto the stacker means:

9. The invention claimed in claim 8 wherein said
accumulator means includes means for fastening to-

gether the sheets. comprising a set.
- _.* . __* * ¥ | %



-

U NITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENT NO. 4,424,963 Page 1 of 2
DATED : January 10, 1984
INVENTOR(S) M. A. Bartholet et al.

It is certified that error appears in the above—identified patent and that said Letters Patent

is hereby corrected as shown below:

Column 1, line 68, delete "Jeivece" and insert --device--.

Column 2, line 40, after nan insert —-line drawilng of a--.

column 2, line 59, delete "system" and insert --10--.

Column 3, line 30, delete njdentified by numeral”.

Column 3, line 54, atter "copier" insert --10--.
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U NITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENT NO. 4,424,963 Page 2 of 2
DATED : January 10, 1984
INVENTOR(S) M. A. Bartholet et al.

it is certified that error appears in the above—identified patent and that said Letters Patent
is hereby corrected as shown below:

colunn 9, line 7, delete " ji.e.," and after "staple" 1nsert
-——,l.€86.,— .

Column 12, line 68&, delete "the" and insert --then—-.

Column 13, line 14, after "vrocessor" 1lnsert —--—sO~—.

Column 14; 1ine 33, after "is" insert --gupplied--.

Column 14, line 45, atter "+ransistor" insert ——ig——.

Column 15, line 2, delete "integrated" and 1insert --circults—--.

Claim 8, line 30, after "st+acker" insert —-—-means--.

ﬂigncd and Sealed this

Twenty-first D ay 0[ May 1985
[SEAL]

Attest:

DONALD J. QUIGG

Attesting Officer Acting Commissioner of Patents and Trademarks
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